The factors which influence the amount of blood lost during a surgical operation are many, and may be summarized as follows: (a) the total number and size of the vessels caused to leak; (b) the pressure of the blood within them; (c) the contractility of the cut vessels; (d) the coagulability of the blood.
As (other things beings equal) it is of benefit both to the surgeon and the patient to reduce blood loss, various techniques have been employed to influence factors (a) and (b), such as the use of electrocoagulation, local vasoconstriction with adrenaline, and induced arterial hypotension. Attempts have also been made to influence factors (c) and (d); thus the application of hot swabs will speed up the rate of coagulation and the "styptic" pencil is a device in domestic use for minor injuries. The systemic use of certain drugs has also been advocated, notably by Continental workers. OH so. Two such drugs are adrenochrome monosemicarbazone (Adrenoxyl) (Beal and Gondaert, 1947; Huygebaert, 1949) and, more recently, ethamsylate (Dicynene). The chemical structure of ethamsylate is shown in figure 1. It is a white crystalline powder readily soluble in water. In clinical use it is for all practical purposes completely non-toxic, and there are no known contraindications to its use. It can be administered orally, or by intravenous or intramuscular injection. When given intravenously, it is said by the manufacturers (Baxter Laboratories Ltd., 1963) that the haemostatic effect begins within 5 minutes, reaches its maximum intensity in less than 1 hour, and lasts for several hours.
La Porte (1961) in an experiment with rabbits, found no significant lowering of mean bleeding time (m.b.t.) after the use of adrenochrome monosemicarbazone but noted progressively marked reduction after increasing doses of up to 10 mg/kg body weight of ethamsylate. Muller (1962) found a similar effect (reduction of m.b.t.) in a series of patients undergoing tonsillectomy.
In order to discover whether the use of the drug could reduce the actual amount of blood lost, it was decided to administer ethamsylate to a number of patients undergoing operation, and to compare blood loss with that occurring in a similar number of patients to whom the drug was not given.
METHOD

Measurement of blood loss.
Various methods of measuring blood loss have been described, ranging from the visual guess (Davies and Topley, 1959) to the more elaborate colorimetric technique (Rains, 1955) . A method which is simple and accurate in certain circumstances is that of soaking up all blood with swabs, weighing these at the end of the operation, and subtracting the weight of the dry swabs (Caceres and Whittembury, 1959) . Reasonable accuracy, however, can only be hoped for if certain conditions are satisfied. The swabs used must be dry and of standard, known, weight. There must be little or no internal haemorrhage into body tissues and there must be little or no soiling of the external drapes. Other methods of blood removal, such as suction, should not be employed. The operation must be reasonably short so that no great drying out of the bloodsoaked swabs takes place. An operation satisfying these conditions is tonsillectomy by dissection as carried out by one ENT Unit at this hospital; curettage of the adenoids, if required, is not done until the tonsillectomy is completed.
Procedure.
One hundred and one patients were studied (80 aged up to 16 years, 21 older than this). These patients were not preselected in any way but included all those on the waiting list who came to theatre during a given period, alternate patients being allocated to control and treated series. All patients were weighed pre-operatively; the children were premedicated with Nepenthe* (0.06 ml per year of age, plus 0.1 ml) and atropine 0.6 mg, and the adults with pethidine 100 mg and atropine 0.6 mg. Induction was carried out with minimal intravenous thiopentone 2.5 per cent, suxamethonium then being injected to aid nasotracheal intubation, after inflation with oxygen. Fifty patients (39 children, 11 adults) were also given a dose of ethamsylate (10 mg/kg body weight) through the same intravenous needle. The anaes-* Nepenthe (Ferris and Company, Ltd., Bristol, England) is a liquid preparation of opium containing 0.84 per cent anhydrous morphine in an alcohol solvent base.
thesia was maintained by inhalation of a mixture of nitrous oxide (7 l./min) and oxygen (3 l./min) with the addition of minimal trichloroethylene. A Magill circuit was used. Anaesthesia was administered in all cases by the authors (A.J.G., 60 cases; W.A.N., 41 cases).
The operation was performed by the same surgeon in most cases and in the remainder by one of his assistants using the same surgical technique. Blood was mopped out of the pharynx by standard gauze, and standard wool swabs, which were all weighed together when complete haemostasis of the tonsillar beds had been achieved. The endorracheal tube was then removed to allow curettage of the adenoids where indicated, suction being used to remove the blood lost in consequence. Blood loss due to this procedure was not included in the listed results. By subtracting the known dry weight of all swabs used from the total weight of the wet swabs, a figure representing the weight of the blood loss was obtained.
RESULTS
The results are shown in table I. The amounts of blood loss per kg body weight were calculated separately for children (up to 16 years) and for adults (over 16 years). It can be seen (table I) that in neither of the age groups, nor when the groups are combined, do the mean losses differ greatly between the treated and control series.
Early in the course of the investigation the surgeon gained the impression that he could tell whether ethamsylate had been given or not, in that the dotting blood was "shinier" if it had. It was found, however, by recording bis guess and analyzing the results, that this impression was inaccurate. The correct guess was made in • Shortly after the start of the investigation the possibility was considered that in the event of there being no overall reduction in blood loss associated with the use of ethamsylate, the frequency of the need for vascular ligation might be favourably affected. Observations were made in 31 treated and 29 non-treated patients and the results are shown in table n.
Two pairs of twins were included in the series but only in one instance were the brothers "identical". The brother who was given ethamsylate had a much greater blood loss (6 mg/kg) than his untreated twin (1.8 mg/kg). Only one patient in the whole series (an adult not receiving ethamsylate) had subsequently to be brought back to the theatre for the treatment of postoperative bleeding.
DISCUSSION
It will be seen from table I that in the conditions of this investigation, when ethamsylate was given intravenously in a single dose, the average blood loss per kg body weight was not thereby reduced but was slightly raised in children and in the two age groups considered as a whole. The differences were not clinically significant. (Overall difference (0.03 g/kg) between the two series represents 1.3 per cent only of the average loss (2.4 g/kg).) This was the case despite the finding that at the highest and lowest blood loss rates (table HI) the level in both children and adults was lower after the drug had been given. There was, however, some suggestion (table II) that the number of patients requiring ligation of blood vessels, and the average number of ligatures required in these patients, was reduced by the use of ethamsylate. It is not easy to account for this as ligation is chiefly required in cases where the leaking vessel cannot retract, owing to surrounding scar tissue resulting from previous inflammation^ a circumstance which is unlikely to be affected by a systemically administered drug.
It is difficult to imagine how the method used for blood loss measurement in this particular surgical procedure could lead to such inaccuracy as to invalidate the results, and the conclusion can only be drawn that in tonsillectomy under nitrous oxide, oxygen and trichloroethylene anaesthesia, no advantage is obtained by the use of ethamsylate. This investigation does not, of course, preclude the possibility that ethamsylate can assist in the reduction of blood loss in other surgical procedures. The interdependence of venous pressure and circulating blood volume has been known for over 30 years. This relation is Linear in the low pressure part of the circulation, that is in its venous and pulmonary components which contain 85 per cent of circulating blood volume; a rise or fall of 7 cm H,O corresponds to a gain or loss of 1000 ml of blood. Thus, by using a simple technique of measuring peripheral venous pressure reliable information about circulating blood volume can be obtained, in some cases of surgical blood loss more exact than the weighing of swabs. While nitrous oxide or light ether does not influence venous pressure, barbiturates 5 mg/kg or 1 per cent halothane cause a fall of 1-1.5 cm H,O which corresponds to the observed reduction of circulating blood volume. Vasopressors, however, alter the venous pressure/circulating blood volume relationship and their use, therefore, renders the method valueless.
Interesting cases are described in detail where fluid and transfusion therapy were guided by venous pressure measurements, including even diagnosis of internal haemorrhage which could not be made by other methods.
The booklet should be most stimulating for those of us who work either single-handed or lack the facilities of teaching hospitals.
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